with approximately 8 nm gold in a sputter coater (Cressington108 auto-sputter coater). 153 Samples were analyzed with a Scanning electron microscope (Zeiss Merlin VP compact) with 154 the Zeiss Smart SEM Software. Before NanoSIMS analyses, filter pieces were covered with 155 ca. 30 nm additional gold with a sputter coater (see above). 156 157 2.7. NanoSIMS measurements 158 SIMS imaging was performed using a NanoSIMS 50L instrument (Cameca, France). A 133 Cs + 159 primary ion beam was used to erode and ionize atoms of the sample. Among the received 160 secondary ions, images of 12 C -, 13 C -, 12 C 14 Nand 12 C 15 Nwere recorded simultaneously for 161 cells at the laser microdissectional (LMD)-marked spots using electron multipliers as 162 detectors. The mass resolving power was adjusted to suppress interferences at all masses 163 allowing, e.g. the separation of 12 C 15 Nfrom interfering ions such as 13 C 14 N -. Prior to the 164 analysis, sample areas of 30×30 µm were sputtered for 2 min with 600 pA to erode the gold 165 and reach the steady state of secondary ion formation. The primary ion beam current during 166 the analysis was 1 pA; the scanning parameters were 512×512 px for areas of 20-30 µm, with 167 a dwell time of 250 µs per pixel. Uptake rates for nitrogen and carbon were calculated as described in [28] according to the 201 equation:
where A N2 is the 15 N or 13 C enrichment of the N or C available for fixation; A PN0 the 15 N or . We are aware that 215 the used "bubble-method" for injection of N 2 gas assumes an instantaneous equilibrium 216 between the 15 N 2 gas bubble and the N 2 dissolved in water, which in fact may be time-delayed 217 [34], and ultimately leads to an underestimation of fixation rates. Thus, especially at the early To test for differences in relations of 13 C to 15 N uptake between species/groups, dissimilarity 232 matrices (horn distances) were calculated with a xy (x = 13 C/ 12 C, y = 15 N/ 14 N) system, and 233 subsequently ANOSIM analyses performed with the vegan package. To test for differences in 234 13 C/ 15 N uptake relations between functional groups, ANCOVAs with and without interactions 235 between the factor and the co-variable were calculated with linear models. Here, 13 C uptake 236 was set as dependent variable, 15 N uptake as co-variable, and the functional group as factor.
237
Next, ANOVAs were calculated for both ANCOVAs to test for differences in the slopes of 238 the linear models. (Table 1) . Table 1 : Carbon and nitrogen uptake rates ± standard deviation given in nmol C or N h -1 l -1 284 for cyanobacteria, and fmol C or N h -1 cell -1 for associated bacteria. enhanced 15 N/ 14 N ratios (Fig. 6) . revealed the highest incorporation rates with 0.84 ± 0.17 nmol N h -1 l -1 after 1 h of incubation.
335
For the associated bacteria Cytophaga/Bacteroidetes displayed the highest incorporation of 336 15 N with 1.2 ± 1.93 fmol N h -1 cell -1 after 1 h incubation (Table 1) . Fig. 7) . The heterocystous cyanobacteria 347 revealed a high patchiness with few cells displaying prominent 13 C uptake (Fig. 5 ), but mostly 348 did not show obvious uptake of either 13 C or 15 N (Fig. 7 Cytophaga/Bacteroidetes bacteria), and plotting of the 13 C/ 12 C and 15 N/ 14 N ratios against the 353 time, revealed specific tasks of the functional groups (Fig. 7 , Table 2 ). The associated bacteria (Table 2) . The present study determined the specific contribution of four different cyanobacterial species whereas Alphaproteobacteria revealed higher activity in nitrogen cycling. However, high 392 intra-species variability was observed in all examined species, which partly impeded 393 significant differences in isotope uptake between species and time points. Surprisingly, Pseudanabaena sp. and not the heterocystous cyanobacteria was the most 397 prominent species in carbon assimilation (Fig. 3) , with fixation rates up to 2.55 nmol C h -1 l -1 .
398
Indeed, carbon fixation rates of Pseudanabaena sp. were much higher than the rates for the 399 heterocystous species Aphanizomenon sp., Dolichospermum sp., and Nodularia sp. together 400 (Table 1, the bloom (Fig. 4) , and the low activity of Aphanizomenon sp., Dolichospermum sp., and 408 Nodularia sp. cells might be attributed to inactive cells at the late bloom stage.
409
Pseudanabaena sp. was still active and may be adapted to this situation where P-supply by 410 degrading blooms may be granted.
411
Measurements of heterotrophic bacteria at the later incubation times also revealed enhanced the highest 15 N/ 14 N ratios after 60 min of incubation (Fig. 6) . 
